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Appendix

A.Appendix Pascal Program Criteria for {nitiel estimate.

B.Appendix Pascal Program Three—Phasé Flash Computation by
Soave—-Redlich-Kwong Equation of State.

C.Appendix Pascal Program Three-Phase Flash Computation

by Harmens & Knapp Equation of state.

D.Appendix Pascasl Program Three—-Phase Flash Computation by
Peng and Robinson Equation of State.
E.Appendix Pascal Program Three-Phase Flash Computation

by Graboski and Daubert Equation of state.



PROGRAM CRITERIAFORINITIALESTIMATE]

: WRITELHC® '119, *INITIAL ESTIMATE CUMPOSITIONS') |
= CONST WRITELN(' ' 15, 'memmmmmm—mm—memmmmmo————————————— 'y
G=0.33331RR=0,0821P=48.95;TT=298.15} e T e A Syt
TYPE y
WRITELNC®*15, 'COMP*,"''18,'TC'35, 'PC'110, W' 110,"'Y" 18, "XLI"1
CLASS =RECORD
10, *XL2% 10592 ¥ 1) §
NAME1 STRINGC 10) .
] 4 : ! WRITELN(' 15, ' mmmmmmmmmm—m—mm—————-———————— oo I
END}
S SO O S S S e
VAR

ASSTAHCKE L, "WUN.TXT ' )
COMPIARRAYL1..3J0F CLASS

RESET(KF1)4

YL11ARRAYL1..3)OF REAL) XL21 ARRAYL1.,.3)OF REAL}
FOR 11=1 TO RU DO
TCIARRAYC1..390F REALY - Y1ARRAYC1..31OF REAL
; ¢ BEGIN
PCtARRAY[1..3)OF REAL Wi ARRAYC1..3JOF REAL
g | READLNCKF 1, COMPL13.NAME, TCL13,PCTIJ,WE13,YUII,XL1013,XL201 )y
VL1 1ARRAY(1.,.4]J0F RERAL1Y KL21 ARRAY[L1..4J0F REAL} rNU;
LUVARRAYU L., 410F REALY XTISARRAYL ). .3 J0F REAL)Y
CLOSE(KF1)
YTI1ARRAYC) .. 3)OF REAL}Y XTIARRAY(C1..3]OF RRAL)Y
YTL12170.0080)
YTUARRAYL 1. .3J0F RREALY YT21ARRAYL ). . 3J0F REAL} A
YTL3)1=0,0001y
KT21ARRAY( ). 3)0F REAL T,Q1,02,Q3,04,05,061REAL
' ! M e ey BRERRITR ! YTC2)1=1-YTC1I-YTC3 3
I\ J NULINTEGER ETHANEISTRINGC 103 ,
XT101)1=0,0345]
NOCOSAMEISTRINGL 107 KF11TEXTY

XT10211=0.8820¢
FUMCTION PWR(EIREALIHIREAL) tREALY

XT10321=1=-XT101]-XT102]
NEGIN

XT20131=0.,0487)
PWRI=EXPCE*LNCI))

XT20231=0.8432)
END}

XT20321=1-XT201J-XT202]}
FUNCTION TAN(X1REAL)1REAL}

FOR 11=1 TO NU DO
BEGIN

BEGIN
TAN:=SIN(X)/COS(X)

2C131=CYTCII+XTI01I4XT2011)/3%

END
‘ : WRITELN(®*15,COMPL1J.HAME18,TCL1J11014,PCL1311014,
DEGIN

' W[lJllOld.Y[l)lBlA.XLl[l)lﬂld.XLZ[l)lUld.Z[lJleld)l
HU: =31

ENDy



Y .
VWRITELNC ", e m e e e e e e —— e v PROGRAM SRK)
' CONST
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WRITELMN)

FOR l1=1 TO NHU DO
REGIN
KLICIJ 0 =YOIa/XL1L1 Dy

KL2LU1 v =YD 1)/7XL201 0y

END}

Ql;=0| Q21=0}y
Q31=0}y Q41=0,
Q51=0} Q61=0y

FOR li1=1 TO NU DO

BEGIN
QIy=QI+Z20 1 I®KLIC 1Dy
Q21 =Q2+4ZL1J7KLIC Dy
Q31=Q3a+20 1 I¥KL20 1 2y
QA1=0A+ZT1)/KL20 1)y
Q51=Q5+Z0C I IJ*KLICI3/KL20 1]y
Q61=QG+ZC 1 I*xKL20L 1 I/KLICI Dy

END}

WRITELN(

WRITELN(

WRITELN(
WRITELNC®
WRITELNC®
WRITELNC!
YIRITELNy

END.

'110, "SUMCZLII*KLIC1]) =',Q11814)

110,
110,
110,
110,

110,

'SUMCZLIIZKLICI]) =',Q21814)
'"SUMCZUII®KL201]) =',Q31814)

'SUMCZUTI/ZKL2013) =',Q41814)

"SUMCZUTIRKLIUII/ZKL201)) »',Q51814)

"SUMCZLIIRKL201D/KLILTD) = ,061014))

G=0.33331RR=0.0824P=48,951TT=298.15)

TYPE

CLASS =RECORD
HAMEISTRINGL 101}

END)

VAR

COMPIARRAYC1,.3J0F CLASS}|
DD#ARRAYL1..3]J0OF REALjy
PRVARRAYC1..3J0F REAL}
KLIARRAYC1.,33J0F REAL}
MPUARRAYL1..3)0F REAL
WTtARRAYL 1. .330F REAL)
TC1ARRAYCL1..3)0F REAL}
PCIARRAYL 1..310F REAL}
WiIARRAYL1..3J0F REAL}
Y1ARRAYC1,.330F REAL}
YIARRAYC1..310F REAL}
ZVARRAYL1..310F REAL}

Y11 ARRAYC1,.3)0F REAL}
Y21ARRAYL 1. .3)0F REAL}
BIJtARRAY[1..3,1..310F REALj
AtARRAYC1..4,1..470F REAL}
UWIARRAYT 1, .4,1..470F REAL]
ZTYARRAYU1..3)0F BEALG
ZIUARRAYL 1. .3 J0OF REAL}
ZTP1ARRAYCU 1. .310F REAL}

BTI11ARRAY[1,.3J0F REAL}

AL131ARRAYL1..2JOF REAL}
TRIARRAYC1..2]J0F REAL}
BL11ARRAYC1..33JOF REAL}
XanARRAvtl..snoF REAL}
XL21 ARRAYC1..3)0F REAL1
QVIARRAYL1..310F REAL}
QL11ARRAYC1..3J0F REALg
QL21ARRAYC1..330F REAL}
KL11ARRAYL1..310F REAL}
KL21 ARRAYC1..3J0F REAL}
MM1ARRAYC1..310F REALj
AIT31ARRAYC1..3]0F REAL}
ATJIARRAYC1..3,1..3)0F REAL}
UUIARRAYL1..320F REAL}
QM11ARRAYC1..3J0F REALY
AT ARRAYC 1. .310F REAL}
BECARRAYE 1. 3J0F REALY
CIARRAYC 1444, 1,.4)0F REAL}Y
AT1UARRAYCL 1. .33J0F REAL}Y

ZL1tARRAYL1,.3]0F REALj



XXtARKRAYI 1. 4001 REALY

KK11tARRAY[ 1..3]00F REAL}

g; X11ARRAYLU1..3J)0F REAL} X21 ARRAYCU1..310F REAL}
KK21ARRAYL 1. 310F REALYL XTLIARRAYL 1., 3J0F REALY
X121 ARRAYU1..3)0F REALy YTIARRAYC1.,.3]JOF REAL1
HU11ARRAYC1..15)0F REAL} EUL1ARRAY(1.,.15]J0F REAL1
HU21ARRAYL1..15)0F REAL} EU21ARRAYL1..15)0F REAL})
T.ZL.ZV.At.nT.U.DPT.APTl.HPTl.CPTl.RRROR3.ERROR4|R5ALI
NPTVAPTCPT Ve VEZWV2, VA DT 720, F,FLF2,F0,FALREALY
AM, RO, ZK,ZA,AMAX,DQ11,DQI2Z2,D021,DQ221REAL)Y
01, 02,U1,U22,0F, AP, KRROR1 , ERROR21 REAL}
I.J.N.K.NN.NU.TN.DF.L.MT{UUIlNTEGﬁRl
CO21STRINGL15)

TRIDECANEISTRINGL 157 .
KFItTEXT)
FUHCTION PWRC(EIREALIHIREAL) tREALY
REGIN
PWRt1=EXP(EXLN(H))
END}
FUNCTION TAN(X:REAL)!REALl.
BEGIN
TANI=SIN(X)/COS(X)
END1
HEGIN
HU1 =34
WRITELNC('FILE = DUO3.PAS')y
WRITELN}
WRITELHC'T="',TT1812,"'"'14,'K',""14,'P="',P1812)]
WRITELHC'"'118,"INITIAL ESTIMATE COMPOSITIONS ')}
WRITELHR(® ' 15, ' mmm e e e :

WRITELNC' 15, 'COMP',**18,'TC'15, 'PC'110, 'W'110,'Y'18,
CXL1'110, 'XL2' 10, 2017y,
WRITRLNC®* 45, ' mmmmemeee e S ——. '

ASSIGH(KFI, 'WUN.TXT')
RESRT(KF 1)
FOR 1v~1 TO NU bo
BEGIN

RHADLN(KFI.COMP[lJ.NAMR.TULlJ.PC[IJJWlIJ.Y[lJ.XLl[lJ.XLZLIJ)l

ENDy
lCLOSE(KFI)l
FOR 11=1 TO NU DO
BEG\N
PRC1J1=P/PCL1 ]}y TRCIJ1=TT/TCLIy
MMCI1J1=0.480+1.574%WL1)-0.176XWL 1 IXWC 1)}
KLCIJ1=C1+MML | J-MML 1 J*SQRTC(TRC13) )y
DDC1J1=KLO1I*KLL1y
END;y
FOR lt=1 TO NU DO
BEGIN
AIJ[I.13150.42747¥DD[lJ!RR!RR*TC[IJ!TC[IJ/PC(I]l
BIJ[l.lJl'0.0BGGAfRR!TC[l)/PC[IJ!
END}
FOR li1=1 TO NU DO
BEGIN .
FOR Ji1= 1 TO NU DO
BEGIN

AlJUT,J31=SQRT(AIJC1,11)XSARTC(AIJLJ,JI)}
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DIJCI,J1=CBIJOI, 134B1JCJ,JD)/2,
ENDy
ENDy
AT1=0} BTi1=0}
FOR 11=1 TO NU DO
BEGIN
FOR Ji=1 TO NU DO
BEGIN
AT =ATHYC I IRYTJIXALIC T, J 3y
BTI=BT+YC( 1 IXYCJI*BIJCI,J 4
ENDy
END)
AL1T131=04 BL1C111=04
FOR 11=1 TO NU DO '
BEGIN
FOR J1=1 TO NU DO
BEGIN
ALICIIirALIUIJ4XLIL T JAXLICJIRATIUT 4334

DLICIDr=DLICII+XLICIIXXLICJIXBIJLI,J]

.

END}
ERD1
ALIC2]1=01 BLIC2]1=0}y
FOR 1t=1 TO NU DO
BEGIN

FOR J1=1 TO NU DO
BEGIN
ALIC231=ALIC23+XL20 1 J¥XL20JI¥AIILT,JD4

BL![ZJI=BL1[2J+XL2[lj!XLZ(JJlBlJ[l.JJI
ENDy

END}y
FOR 11=1 TO NU DO
BEGIN

AECTIIe=AlJC1, 1I%P/ (RRARRATTXRTT)
"BEC1J1=BIJC1,1)%P/(RR¥TT)}

END)
ATI=AT*P/ (RR¥RRXTT®TT) 4 BT1=BT®P/(RRXTT)}

QMi=AT-BT-BT*BT) RQI=ATABT
ZKi=1y

FOR 11=1 TO 10 DO
BEGIN

Fl=ZKl2K!ZK—ZKlZK+(AT—BTﬁgT'BT)QZK-ATIBTI
“Fl1=3%ZKXZK-2%ZK+QM} .
FAai1=-(F/F1)
ZA1=ZK+FA,
ZK1=ZA)
END}
ZL1=ZK)
FOR 11=1 TO 2 DO
.DEGIN
ATIT 1 J1=AL1CTI%P/ (RR¥RRXTTXTT)
BTICIJe=BLI1C1I%P/(RRXTT)
QMICIJ1=ATICI)~BTIC1I-BTI1CII*BT1C1]}
END}
ZLI1C131=04Z2L1C231 =0y
FOR 1:1=1 TO*10 DO
BEGIN
F1=ZLIC1I%ZLI1C1I%ZL1C1I-ZL101D%2ZL1C 104

(ATIC1)-BT1C13-BTICII¥BTIC11)XZLIC1I-ATIC1I*BTIC1)y



FlLima®ZLIC 1 JAZLI01)-2%Z2L10104QM1C1 31 WRITELHC 15, e e e e e e e e e e

0
< i T ' o o s i mpems e e B P
ZAIFZLILTDAFA, WRITELNC' * 120,V 110, 'L1', "' 110,'L2')
ZLICYDImZAy WRITELNC' " 15, ' mem e e e .. ‘,
END Y ! ome s m e n s a s e - ———— 8]
FOR 1t=1 TO 10 DO WRITELHC' "$15,ZL1814, " '+4,ZL10131814," ' 14,ZL102)10814)}
BEGIN WRITELNC® ' 18, ‘e mmmmacmrcc e macnme e e e ——————— .,
F1=ZL102)%ZL102I%ZL1C2]-ZL102I%ZL1C20+ e e LD LR L300
(AT102)=-BT102)-BTI1C2I%BTIL23)%ZL1C21-ATIC2I%BTI1C231 WRITELNy
Fli=3awzLIC2)%ZL102)-28ZL10204QM1C2]) A WRITELNC' 120, '"MOLAR VOLUME OF MIXTURE(L/G-MOL) ')}
Fa1==(F/F1)} : WRITELNC 15, o e e e e e e e e e s
ZA1=ZL1C2)+F4} : . ' e e e e 1
ZLIC2)1=2A) WRITELNC® 120, 'V', " 110, 'L1', 110, 'L2°')1
END; v WRITELNC M35, = e e e e e e eemme e m e .,
VI1=ZL*¥RRATT/P} V21=ZLIC1I%RRETT/Py e b LT R DY)
V31=ZLIC2)¥RRATT/P} YTC2)1=0.91114 WR)TBLN("lls.VhBM."14.V218|4."xA.V:-)xBM)a
¥YTC3)1=0.00014 YTC1Je=1-YTL2I-YTC3)y WRITELN('"15, '"“_“_-_“-_"“"""“""“TL""
XT10111=0.0345} XT10231=0.8920} R, B EY
XT103)1=1-XTI101I-XTIC2)}y XT20131=0,0497} WRITELN;
XT202)1=0.9432} XT20321=1-XT20131-XT2C23}¢ WRITELN(BTI[l]lBIﬂ.BTl[ZJlBId.BTlBId)|
API=V2/(V14V24+V3) | BP1=V3/(V1+V24V3) WRITELHN}
FOR 11=1 TO NU DO : WRITELNC' *420, *MIXTURE FUGACITY COEFFICIENTS') |
BEGIN WRITELN(® " 45, 'memmmmcmmmem e e e 0
ZOIJ1=CYTOIJ+XTI01I4XT2013) /3 e e Y
VEITELNC' *15,COMPCIJ.NAMEI5,TCCLIJ11014,PCC1J11014,WC1311014, . WRITELNC''17,'COMP',"''15,'QV"'17,'QL1'110,'QL2'110,"''17,
Yclﬁuena.XthlJuexa.xLzrlauaun.zc|Jne|4)| KLY "' 7, "KL2' )"
END )  WRITELHC 45, e mm e e e e .,
WRITELN} ' WRITELN} P oo e e e s "

WRITELNC' ' 120, 'COMPRESSIBILITY OF MIXTURE')} FOR 11=1 TO NU DO



!g . BEGIN
-

QVLIJy=EXP((ZL-1)%BECI)/BT-LN(ZL-BT)~
(2%SQRTCAEC 1)) /SQRT(AT)-BEL11/BT)*
LRCCZL+BT)/ZZL)®AT/BT)

QL)(IJI=EXP((ZLI(IJ-1)¥BE[l]/BTl[IJ-LN(ZLI[IJ-HTICIJ)'
(2¥SQRT(AELI11)/SQRT(ATIC13)-BELII/BTIC1))%

CLHCCZLYCII4PTICI)/ZLILI D) RATIC1I/BTIT1)

QLZ[IJl=EXP((ZLICZJ-l)lHE[l]/BTI[ZJ-LN(ZLl[ZJ-BTI(Zi)-
(2XSQRTCAECI]) /SQRTC(ATIC21) =BEC I I/BTICL20) %
LN((ZLl[2]+BTl[ZJ)/ZLl[ZJ)lATl[ZJ/BTI(ZJ)I

KLICIDe=QLICII/QVLTdy KL201J1=QL2C13/QVI1)}

WNITHLN("IS.COMP[IJ.NAM&IU.QVLI)(lUld.uLl(l]llUld,
QLZ[IJ!IO!A.KLI(l)llOl4.KL2(lJl1014)|
ENDy

WRITELHC 15 = m e e e e e e e cmem e - g

WRlTELN(APlalﬂ.BPlBIA)l
U11=0.4548} U21=0.33; GUI=1}
AHILE GU<B DO
DEGIN
Qli1=0y
Q21=0}y
FOR 11=1 TO WU DO
_DEGIN
Q11=QI+(Z01I%KL201IXCI-KLIC13)) /7 CKLIC | IXKL2C 1 34U1
‘KLZ(IJ!(l—KLl[lJ)+U2*KL1(lJ!(l-KLZ[lJ));
Q21202+ (201 IXKLICI IXCI=KL2013))/ (KL 1L 1 I%KL2C 1 3401
RKL2U1I%C1=KLIT1 ) +U2RKLIC | I%C1-KL2C1 1))y
END| '

AC1,3J1=-Q1y AL2,3]1=-Q2¢ DQ111=0) DQ12:=0y DQ221=0}
FOR [1=1 TO NU DO
BE3IN
DQlIl=DQll+(-ztlJ!KL2[l]!KL2[l;l(I-KLl[IJ)!(l—KLl[IJ))
/CCKLICTI®KL2C I J+UI®RKL2C I I%C1=KLIC1J)+U2KKLICI1I*%(1-KL2C1J))*
CKLIC T I®KL20 I J+UIRKL2C 1 I%C1=KLICTI )4 UZKKLIC I I®XC1-KL2011)) )
DQ121=DQ12+C(~-ZC I IXKLIC 1 IXKL2C 1 I%CI-KLICI1D)*(1-KL2C1]))
ZCCKLIU T I*KL2C 1 J+UIXKL20 ) I* (1 =KLI1C 1)) +U%KLI1C1I¥ (1-KL2C 1)) *
(KLICUIXKL2C T J+UIRKL2C 1 IX (I =KLICT D)AU2%KLICTI®C1-KL2011)))y
DQ221=DQ224 (-ZC I IXKLIC I IXKLIC I I¥CI=-KL2C 1 D)% (1-KL2C 1))
/ZCCKLITII¥KL20 1 24U IXKL20 1 I%C1=KL1C 1 1) +U2%KLIC I IXC1-KL2013))%
CKLICTI¥KL20 T THUIRKL20 12X CI=-KLIL T D VUZNKLIC I IR (1 =KL20 1)) )y
ENDy .
DQZlI"DQlZI ACT,121=DQI1} AC1,221=DQ12¢ AL2,1317DQ21
AL2,2]1=DQ22 Ki=11TR1=21DP1=1jLr=1y
WHILE DP<2 DO
BEGIN
IF ALK,K1=0 THEN
BEGIN
AMAX1=ALK,KJ}
FOR 1= 1 TO 2 DO
BEGIN
IF AMAX<AC1,L) THEN
BEGIN
AMAX1=ACT,LIy
END}
ENDy
WRITELNCAMAX1814)

FOR It=1 TO 2 DO



BEGIN
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IF AMAX=AL1,L]) THEN
MTi1=1}4
ENDy
WRITELHC'MT="',MT14)
FOR J1=1 TO 2 DO
BEGIN
CLK,JI1=ALMT,J ]
CIMT,JJ1=ALK,J ]y
ENDy
FOR Jt=1 TO 2 DO
DEGIN
A[MT.JJI=C[MT.JJ|
ALK, JJ1=CLK,JI}
END1y
END1y
FOR Ni1=TN TO 2 DO
BEGIN
FOR J1=DP T0.3 DO
BEGIN

BCH,J)1=ACNJI-AUCN,KIXKALK,JI/ALK,K]}

END1
ACH, 131 =BIN, 121"~ ACN,2)1=BIN,2])
ACN,3]1=BIN,31]) ALN,4)1=B[N,4]}
END}

Ki=K+11 TN1=TN+13 DP1=DP+11 Li1=L+1}y
END1t
XXC211=A02,3)/A02,2]y

XXC1)e=CAL1,3)-A01,2)¥XX(2)/A01,1Dy

UL =ULHXXT 131 U213 =U2+XXT2]¢1 HUITGUIr =@l HUZ2CGUI1=Q2)
EVUILGUJ1=Ul EU20GUJ1=U21 GUI=GU+1}
END1y
WRITELNC®*15,°'Ql'y**'15,°'Q2',"*15,°'U1*',"''165,'V2')}
FOR. It=1 TO 7 DO
BEGIN
WRITELNCHUIC1318t4,HU201J1814,EUIC1J18B14,EU20121814)
END}y
WRITELN}
AP1=1-U1-U2} BP1=U1/(U1+U2)
FOR li1=1 TO KU DO
DEGIN
X1C131= ZOJ3/CAP®KLICIJ+C1-AP)X(BP+(1-BP)*KL1C12/KL2L12)) "~
S X20121= ZC 1)/ CAP*KL20 11+ C1-AP)X(BP®*KL2C 1 J/KLI1C1J+1-BP))
YICIJi=KL1CII%X10132y *2[IJI=KL2[IJ¥XZCIJI
KK10133=Y1013/7X100)y  KK20123=Y1013/X201Dy
END}
APT11=03 BPT11=0j CPT11=0y
FOR 11=1 TO NU DO l
BEGIN
APTI1=APTI+ARS (XLICTI-X1011])
BPT11=NPT1+ABS(XL2011-X2011) .
CPT11=CPTI+ABSCYL1I=-YIC11)y
ENDy
APTE=04 BPT1=0y CcrPT1=01 DPT1=0}4
FOR 11=1 TO NU DO

DEGIN
APTE=APTH+X10 11y BPTr=0BPT+X201 3y
CPT1=CPT+Y1L11]}y DPT1=DPT+Y20 11}



ENDy
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ERROR11=APT1} ERROR21=BPT1} ERROR31=CPT1}
WRITELN('*110, "'ERRORI=',ERROR11814,"'"'15, 'ERROR2="',ERROR21814,
'*15, "ERROR3="',ERROR31DB14)

WRITELN|

VRITELHC' 113, 'COMPOSITIONS AFTER RUN BY S-R-K EQUATION OF STATE')}

WRETELRC 1 e mem e e e c e r e e m— e m— - 4

WRITRELNC' " 110, "GOMP "y * 110, "'Y1* 'y 16,°Y2"' 4" "17,'X1"',''2G,
AR YIS KEI Y5 VeSS, "KL3Y) )

WRITELH("' '15, ' mmmm e e mr e ccccccc e a - '

FOR 11=1 TO NU DO
BEGIN
WRITELNC''110,COMPLIJ.NAME, Y1C131814,Y20131814,

X101J1814,X20131014,KL1C1J18B14,KL2C121814)
ENDy

WRITELHRC® " t15, ' mmmmm e m e e e e '

WRITELH("l)0.'TOTAL'."IS.CPTIBld.DPTlUl4.APTI§Id.BPTlﬂI4)|
WRITELH(' " 15, ' = mmmm e e e "

17 o et M U o |

END.

PROGRAM HARMENSR&KNAPP|
USES PRINTER}
CONST
G=0.3333|RR=0.0BZIP=47.3%|TT=303.l5l
TYPE
CLASS =RECORD
NAMEISTRINGL 10Dy
ENDy
VAR

COMPtARRAYC1..3)0F CLASS}

DD+ ARRAYC1..3)OF REAL) AL11ARRAYC1..2)0F RFAL}
PRIARRAYC1..330F REAL} TR1IARRAYL1..210F REAL}
KL1ARRAYCL1..3)0F REALY BL1tARRAYC1..330F REAL}
MP 1 ARRAYC1..3]J0F REAL) XL11ARRAYL1.,3]OF RﬁALl
XL2$ARRAYC1,.3]0F REAL} TCtARRAY[1..3]J0F REAL})
PC1ARRAY[1..310F REAL} QL11ARRAY[1..3J0OF REAL)
W1 ARRAYL1..310F REAL}y QL21 ARRAY(1..3]0F REAL}
X1 ARRAYL1..3)0F REAL}y KL1:1ARRAYC1..3JOF REAL}
Yt ARRAY(1..3]0F REALj KL21 ARRAY[1..310F REAL}
ZIARRAYL1..310F REAL} MM1ARRAYL1..310F REAL}
Y1 1ARRAYL1..310F REAL} AlLTtARRAY[1..3)JOF REALjy
Y21 ARRAYC1..3J0F REAL} AlJYARRAYC1..3,1..3)0F REAL}

BIJ1ARRAY[1.,3,1.,.3]J0F REAL} UUIARRAY(1..310F REAL}
AtARRAY[L1..4,1..4]J0F REAL} QM1 1 ARRAY(1..3]0F REAL}
B1ARRAY(1..4,1..410F REAL}y AE1 ARRAYC1..3J0F REAL}y

ZT1ARRAYL1..3]0F «REAL} A BEtARRAYL1..310F REAL}
ZIULTARRAYLD 1, .33J0F REAL) CIARRAYU 1e oAy 1. A00F REALY
ZTPUIARRAYC1..3)0F REALY ATIIARRAYD 1. . 3J0F REALY
BTI1ARRAYCU1..3]J0F REALy ZL11ARRAYC1..3]0F REALY
XXt ARRAYL1..A)0F REAL} KKIUtARRAYC1..310F REAL}
X11ARRAY[1..3]J0F REAL} X21ARRAYC1.,3]0F REAL)
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KE21ARRAYC1..3)0F REALjy
XT21 ARRAYCU1..3]J0F REAL}
HUJ 1 ARRAY[1..15]J0F REAL}y
HU21 ARRAYL1..15J0F REAL}
DI1tARRAY(1..3]J0F REAL}
RAATARRAYL1..3)0F REAL1
BC1ARRAYL1..3)0OF REAL}
KTR1ARRAYLU1..310F RERAL1

ROITARRAY[1..3JOF RRALY

UCtARRAYL1..3,1..3J0F REAL})

BY1ARRAY(1..3]0F REAL}

BB1 ARRAY(1..3]J0F RRAL}

XT11tARRAYC1..3J0F REAL}
YT1ARRAYU1..3]0F REAL}
EU11ARRAYC1.,.15]J0F REAL}
EU21ARRAYL1..15]0F REAL}
RA1ARRAYC1..310F REAL)
ZC1ARRAYC1..3)JOF REAL}
KOt ARRAYC1..310F RSKL!
APP1ARRAYC1..3]0F REAL}
CLI1TARRAYL1..310F REAL}
WWI1ARRAYC1..310F REAL}
AAVARRAYU1..310F REAL}

QVIARRAYC1..3]J0F REAL}

T+ZL,ZV,AT,BT,U,DPT,APT1,BPT1,CPT!,ERROR3,ERRORAIREAL}

BPT,APT,CPT,V,V1,Vv2,V3,DT,2J,F,F1,F2,F3,F41REAL}

QM.RQ.ZK.ZA'AMAX.DQI1.6012v0021.0022|REALl

Q1,Q02,VU1,V2,BP, AP, ERROR1,ERROR2,FW, DFW, BD1REAL}

LV L1, L2, CT WT,AK1REAL}

1yWJyN, K, NG, NU, TN, DP, L ,MT,GUI INTEGER

CO21STRINGL 15y
TRIDECANFISTRINGC 15y

KFLITEXTY

FUNCTION PWR(EIREALIHIREAL) 1REALY

BEGIN
PYWRI=EXPCEXLNC))

END1

FUNCTION TANCXIREAL) tREAL)

REGIN
TAH1=SITNH(X)/COS(X)

ENDy

BEG[N

NU1 =3

WRITELNCLST, 'FILE = HARMENS ; KNAPP.PAS ')
WRITELN}
WRITELN(LST.‘T“;TTIBlZ."ld.'K'."ld.'P".PlBlZ)l

WRITELNCLST,'*119, "INITIAL ESTIMATE COMPOSITIONS ')}
WRITELNCLST, " ' 85, o m e m s m e e e e e e e e s

WRITELHCLST, " 16, *COMP*,* 10, ' TC*15, PG 110,"W'110,'Y* 18, 'XLI'
110, ' XL20 1B, 2170

WRITELNCLST ' 45, ' == mm e e e e e e e e e e e '

ASSIGNC(KF 1, ' DEMO6.TXT')
RESET(KF1)3
FOR I1=1 TO NU DO
BEGIN .
READLHCKF 1 ,COMPC 13, HAME, TCC13,PCC 13, WC13,YC13,XL1C13,XL2013)
END
CLOSEC(KF1)
FOR 1171 TO NU DO
BEGIN
PRLIJ1=P/PCLIT)
TROIIE=TT/TCL1 1}
2G0131=0.3211-0.080KWL 1)40.03848WE | JEWT 133
NCL131=0,10770+0.7GA05KZCL | 1-1.24202%7%CC 1 IRZCL 13+
0.9621%XZCC1I¥ZCC1IXZCLI Iy
END¢
FOR 11=1 TO NU DO
BEGIN
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IF WC13<=0.2 THEN
AALTI1=0.5040.277GTRWC 1 142, 17225%WC 1 J¥WL 1 1}
IF WOII> 0.2 THEN
AAT 1It=0.41311+]1,14657%WC 1)}
ENDy
FOR 1¢m1 TO NU DO
NEGIN
IF WL11<"0.2 THEN
nB[l]l=—0.022+0-338*W[lJ—O-OdS!W[IJ!W[IJI
IF WOI13> 0.2 TUEN
BBC(111=0.0118}
ENDy
FOR 11=1 TO NU DO
BEGIN
IF TRCUCII<=1 THEN.
DOCIJ1=CI+AAT T I-AAC I IXSQRT(TRC13)-BDC134b5013/TRCLI)
CI14AACTI-AAL T IXSQRTC(TRCI3)-BBC13+BBC11/TRC11)}
DD[lJl=l-(0.6250+l.5227¥W[lJ)lLN(TR(lJ)+(0.1533+0.4IIWCIJ)

*LNCTROTD)®XLNCTRCI1)
END}

FOR 11=1 TO NU DO

BEGIN . .
RALTI1=1-3%XZCU1)43%2CL1I%2ZCL1I+BCL|I%ZCCII%(3-6%ZCL 12
+BCUII*ZCL 1),y
ROCTJv=nCCIINZCL 1Dy

END )

FOR 111 TO NU DO

DEGIN

AIJ[I.lJl=RA[lJ!DDEIJ*RRKRR‘TC[IJ!TC[lJ/PC[lJl

BIJUT,1Jt=RBCIJI%RRATCCI11/PCLI1]y

UCCI 1= 1401-3XZCL12)/(DCLIINZCTI I}

END3
FOR 11=1 TO NU DO ’
BEGIN
FOR J1= 1 TO NU DO
BEGIN )
ALJTT,JI1=SQRTCATJLT, I 1) KSQRTCATJILY ,d )1
BIJUI,J31=CBIJLI, 114BIJCJ,J3)/2}
UCC1,J31=C UGLT, 1+UCEJ,Jd3) /2
END}
ENDy

AT1=0} BT170} CTi1=0y
FOR I1=1 TO NU DO ‘
BEGIN
FOR J1=1 TO NU DO
BEGIN
ATI=ATHYL I IRYLJIRALJICT,J 0y
BT1=BT+YLII®YLJIXBIJLI1,J1y
CTt=CT+YL1JI*YCJI*UCL1,J1y
END}
END}

ALIC1]1=04

BL1C1J1=0} CLIC1Jt=0y

FOR 13=1 TO NU DO
BEGIN
FOR Ji=)1 TO NU DO
BEGIN
ALICIJ0=ALICTIIAXLIC T IRXLACIIRATIC T, J 3y

BLIC1Js=BLICIJ4+XLICIIRXLICJIXBIJCI,JD}



151

CLIC131=CL1C1J+XL1C1I*XL1CJIRUCT],J I} ZAI=ZK+FAy .
END| , ' ZK1=2ZA)
END} . : END}
AL1C211=0; BL1C21=04 CLIL231=0} ‘ZL1=2Ky
FOR 11=1 TO NU DO FOR 11=1 TO 2 DO
BEGIN BEGIN .
FOR Ji=) To>uﬁ DO ATICII1=ALICII%P/ CRRERR¥TTRTT) |
BEUIN : BT1C131=BLICIIXP/C(RRATT) | '
ALIC231=ALIC2I4XL20 1 JXXL20JIKAIIL 1,47 , el
BL1C2)1=BLIC2I+XL2C 1 J%XL2CJIXBIJC1,Jy ° . ZL10131=012L1C2]1 =01
CLIC231=CLIC2I4XL20 1 IXXL20J IRUCE 1 ,d 7 FOR 11=1 TO 2 DO
END} ' BEGIN
END} ' . FOR Ji1=1 TO 10 DO
FOR 11=1 TO NU DO BEGIN
BEGIN ' Fi=2LICI2%ZLI01IRZLICII=CI4DT1CII=CLIC I JKBTI1C11)RKZLIC] IRZLICT)
AECI31=A1JL 1,1 )XP/CRRERRRTTATT) |  ACATICIJAWWILIIRDTICI INDTIC I I-CLIC I IRATIC1I=CLIT 1 IXBT1C 1 INNTICT )
BECIJ1=B1J0U1, | J%P/ CRRATT) . ¥ZLIUTI=ATIC I IXBTICII-WWIC 1 JXBTICTII¥BTIC I I-WWIC 1)
RND 1 KDTICTIXBTIC I IXBT101y
WTi® =T} WHIC130=1-GLIE 1 31 Wil tad=1-CLit iy F1y=3XZL1C1IXZL1C13=2%(14BTIC1I-CLICI IXBTICII)RZLILII+CATICI J4WWIL 13
AT1=AT*P/ (RRERRETTATT) | ) : ®BT1C1IXBTICII-CLICIIXBTIC1I-CLICI I%BTIC I IXBTIC1D)
NTI=ATYP/(RR*¥TT) ) FAy==-(F/F1)y
ZKi1=1 ZAY=ZLIL1J+F4,
FOR 11=1 70 10 DO ' ZLILIJi=2ZA)
DRGIN END} :
FimZKRZKAZK-( 14DT-CTHBT)AZKKZK+ (AT+WTXBTRDT-CTKNT LLid
~CTABTXBT)XZK-ATXBT-WT*BT¥DT-WTABTABT*DT} V1t=ZLXRRXTT/P} V21=ZL10) IXRRATT/P
F1l1=3%ZK*ZK-2%( 1+BT-CT*BT)*¥ZK+(AT+WTXBTXBT-CT¥BT V31=ZLIC2I%RR*TT/P} YTC211=0.98714
~CTXDTRDT) 4 YTC(331=0,0001} YTC131=1-YTL2I-YTL3)}
Fa1=-(F/F1)} _ ' XT10131=0.00531 XT10231=0.9252)
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XTIL3v=1=XTIC1)=-XTIC2))
XT202)170.9837

AMI*V2/7(V14V24+V3a)

FOR 11+

nEGIn

T0 nU b

XT2L131=0,0092}
XT20314=1-XT2011-XT202)}

NPe=vaz(vievaivay

ZUENmCYTELDOXTIC I J4XT20 0 0) 70

WRITELN(LST."lS.COMP(IJ-NAMElE.TC[lJllOlﬂ.PCll]llOld.

W[l]lIOI4.Y[IJIUI4.XL1[iJlBl4.XL2£IJl814.Z[lJlBld)l

ENUYy

WRITRLNCLST)

VIRPTRENCLST 020, "COMPRRSSIDILITY OF MIXTURE ")

WRITELN(LST,

WRITELNCLST,

WRITELN(LST,

WRITELNCLST,

WRITELNCLST,

WRITELNCLST)
VRITELNCLST,

WRITELNCLST,

WRITELNCLST,

WRITELNCLST,

WRITELN(LST,

WRITELNCLST,

‘115,

‘120,

WRITELNCLST)
WRITELRCBTIC131004,BTIC231014,BT1014)
WRITRLNY

WRITKLNCLST, " " 120, "MIXTURK

FUUACTTY CORFIEICIENTS )y

WRITRLNCLST, '
WRITELNCLST, ' '17, 'COMP',''15,'QV'17,'0L1'110,
QL2 110, 1T, KL, 17, TKL2Y)
WRITRLNCLST, * 16,
DYLLJ1=0y

nYL2Jir0y NYL3ali=0y

FOR 11=1 TO NU DO
BREGIN
BYC1J1=DYU1J+YL I IXTCLI13/PCC1 Iy BYL2)¢=BYL2)+XLICI1I%TCLIJ/PCLIy
BYL3)1=BYL3J+XL2C 1 JXTCC11/PCL1]} BIC1J1=TCC11/PCLI ]}y
ENHDy
LVI=LNC((2X%ZL+BT*(CT+SQRT(CT*CT-A4%WT)))/
: (2*ZL+BTX(CT-SQRT(CTH*CT-4%WT))) )¢
Lll=LN((2*ZLl[1J+BT1ClJl(CLIEIJ+SQRT(CLI[1)iCLl[lJ-leWl[lJ)))/
(2!1L1[1]+BT1[lJi(CLl[lJ-SQRT(CLl(IJ!CLl[lJ-d*WWl(l]))))l
LZI=LN((ZﬁZL![2)+BTICZJ*(CL1(2]+SQRT(CLIEZJICLIIZJ-A*WWI[2])))/
(ZnZLl[ZJ+BTIl2]¥(CL1[2]~SORT(CLIEZJSCLlKZJ-AiWW\CZJ))))l
AK1 =ATXRRXRRXTTXTT/P
FOR 1121 TO NU ho
BRGIN
uV[lJI=EXP((ZL-I)&UI[1J/Bf[1)-LN(ZL~DT)+AT&(DI[lJ/HY[lJ
-ZISQRT(AIJ[I.lJ/AK))/(DTlSQRT(CT!CT-A#WT))!LV)|
QLl[IJl=EXP((ZL1[1]-1)¥BI[lJ/BY[ZJ—LN(ZLI(lJ—BTl[l])+AT1[lJ

KCDIC1I/BYC2I-2%SARTCALJCT 13/ALIC12))/7CDTIC ] IXSQRT
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(CLICII*CLICII=4a»WWIC13))%L1)
dLZtlJI‘EXP((ZLIEZJ-I)fﬂl[IJ/BY[SJ-LN(ZLI[ZJ—BT1[21)+AT1[33
%(BICI1J/BYC3I)-2ASQRTCAIJC T, 13/ALIC2)))/(BTIC2]%
SQRT(CL]IZJiCLIEZJ-AIWWICZJ))*LZ)|
KLI(lJI‘QLl[lJ/QV[IRI KLZLle=QL2[IJ/QVCIJ|
WRITELN(LST."lS.COMP(IJ.NAMEIB.QV[IJIlOl4.QL1[IJl1014,

QL2C 1341014, KLICIJ11014,KL201311014)
ENDy

WRITELNCLS T, 15, e m e e e e e

WRITELH(AP18B14,BP1814)

U11=0.3909 U21=0.45; ' GUi=1}y
WHILE GU<8 DO
BEGIN
Ql1:1=0} Q21=0}

FOR 11=1 TO NU DO

BEGIN

Qll=Ql+(Z[l)lKLZ[IJl(I-KLIEIJ))/(KLICIJIKLZEIJ+Ul¥KL2[IJ!(l-KLl[IJ)

+UXKLIC 1D C1-KL2L12) )y

02|=02+(Z[lJ'KLI[IJ*(l“KLZ[IJ))/(KL][l]lKL2[|]+UllKL2[lJl(l-kLl[lJ)

FUZSHKLICII¥C1-KL2C 1))y
ENDy
AC1,3)1=-Q11 AL2,3)1=-Q2) DQ111=0) DQI21=0} DQ221=0}y

FOR ;l=l TO NU DO

BEGIN
DQUI1=DQI1+ (=20 I IXKL20 I JXKL2C 1 K C1-KLIC 13D %C1=-KLIC11))
/((KLl[lJ'KLZ[lJ+U1!KL2[lJ{(I-KLI[lJ)+U2*KLI[I]G(l—KLZCIJ))I
(KLI[IJiKLZ(l]+UIEKL2[lJ§(l-KLl[lJ)+UZ!KL1[I]!(l—KLZ[lJ)))I

D121 =DQI2+ (=201 I¥KLI1CT I®KL20 1 IR C1=-KLIC I I ¥ 1-KL2C113))

ZCCKLACT I¥KL20 1 J+U1¥KL2C 1 I%C1=KL1C 1 1) +U2KKL1C | I8C1-KL2C 13) ) %
(KL1CTIXKL2C 134U 1KKL2E 1 I%C1-KL1C 1 3)+U2XKL1C 1 I%C1-KL2C13)))
DQ221=DQ224 (=20 1 IXKLIT 1 J¥KLIL 1 I%C1-KL2L 1) ®C1-KL2C1 1))
/CCRLITIIRKL2D 1 34U 1XKLZC 1 I%C1-KL1C 1 1) 4U2¥KLIC 1 IKC1-KL2C13)) %
CKL1CII®KL2C 1 34U 1 RKL2E 1 IRC1=KL1UT )1 UZRKLIC I I%C1-KL2C13)) )y
END
DQ21:1=DQ12y AL1,121=D0O11y AC1,221=DQ12} AL2,131=DQ21}
AL2,231=DQ22} ' Ki=1iTNt=21DP1=1jL1=1}
WIILE DP<2 DO
BEGIN
IF ACK,K1=0 THEN .
BEGIN
CAMAX1=ATK, K1}
FOR 11= 1 TO 2 DO
BEGIN
IF AMAXCACI, L) THEN
BRAIN
AMAX1=ACT, L}
END |
END}
WRITELNCAMAX1814)
FOR 11=1 TO 2 DO
BEGIN
IF AMAX=AL1,LJ THEN
MT1=1}
END)
JWRITELN('MT=',MT14) |
FOR J1=1 TO 2 DO
BEGIN
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CLKyJ DU =AUMT, J )
CIMT,JJ1=ALK,J)}
END{
FOR Ji1=1 TO 2 DO
BEGIN
ATMT ,JJ1=CIMT,J I}
ALK, JD1rCLK, J 3y
END Yy
END}
FOR MN1=TN TO 2 DO
BEGIN
FOR J1=DP TO 3 DO
BEGIN
BUN,JI$=AUN,JI=ACH, KIXATK,JI/ALK, KD}
ENDjy
ATN,131=BIN, 1]
ACN,231=BIN,23}
ACN,331=BIN,3)
ATN,4)1=BIN, 4D
ENDy
Ki~Kilyg THI=TH
nereener g a4
ENDy
XXC231=A02,3]/A12,2])
XXC1J30=CAL1,3)-AC1,2IKXX021) /AT, 13}
UL1=U14+XXT 134 U21=U24XX(23¢
HULLGUI I =Q 1 Hnuz2tauli-ezy
EUILGUII=UT EU2LGUI1=U2}

GUI=GU+1y

ENDy
WRITELNCLST, * 15, 'Q1', ' "15,'Q2°, " "15,'Ul', "' ' 15, 'U2°)
FOR 11=1 TO 7 DO )
BEGIN
WRITELNCLST,HU1C 131814, HU2C131814,EU1C131814,EU2C131814)}
END}
WRITRLNCLST)
APE=1-UL=U2} BPITUL/Z(UIIU2)
FOR 11=1 TO NU DO
BEGIN
Xi0I31= ZU13/CAPRKLICII+C1=AP)R(DP+(1-BP)®KL1C13/KL2011))}
X20134= Z013/CAPRKL2C11+C1-AP)#(DPKKL2G1 I/KLIC) J41-BP) )y
YICI2e=0LICIIRXIC Ty Y20 121=KL2C 1 I%X20 134
KK1CIJ1=Y1C13/X1013 KK2C1J0=Y1013/X20113}
END}
APT11=0; BPT11=0) CPT11=0}
FOR 11=1 TO NU DO
BEGIN
APTIU=APTI+ABS(XLICII-X1013)}
BPTI4=BPTI-+ABS (XL2013-X2011) ¢
CPTII-CPTLRARS (YO T I-Y 101 0)
KND
APT1=0) BPTlﬂbl CPT1=0 DPT1=0y
FOR 11=1 TO NU DO
BEGIN
APTU=APT+X101)y BPTI=BPT+X20 13}
CPTI=CPTAYIC1 ]y DPTU=DPTHY20 1 1)
END
ERRORI1=APT1}

ERROR21=BPT1} ERROR31=CPT 1y
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2 NRITELNC(LST, ' 't10, "ERRORI="',ERROR118:4d,*'':5, 'ERROR2=",

PROGRAM PengRobinsont

" USES PRINTER}

ERRURZ2:814,"'':5, 'ERROR3="',ERROR3:68:4);

CONST
WRITELHCLST)
. G=0.33331RR=0.0821P=79.291TT=301.15)
WRITELR(LST, " ':13, 'COMPOSITIONS AFTER RUN BY 5-R-K EQUATION OF STATE');
TYPE
WRITELNCLET ' 18, " mmmm e e e e e e e e e e e e ,
CLASS =RECORD :
e e e T —— ')' .
. NAME1STRINGL 101}
WRITELNCLST, ' '$10,"COMP', " 110, 'V1I', " 106,"'¥2",""17,"'X1"'," "1
ENDj
6,°%2', " "15,"KL1", ' 15, "KL2')}
: VAR
WRITELRULST, " 118, sem s sn s s e e s e e r e et e e e =
. COMP 3 ARRAYL1..310F CLASS}
L e ')'
DD+ ARRAYL1..3J0F REAL; AL131ARRAYC1..2]0F REAL}
FOR 1:=1 TO HU DO
PRIARRAYL1..3]0F REALj TRIARRAYL1..2]0F REAL}
BEGIN
KL1ARRAYL1..310F REAL; BL11ARRAYC1..3J0F REAL}
WRITELNCLST, ' *:10,COMPLIJ.NAME, Y1C1):8:43,Y20131814,%1013:8:4,
MP1ARRAYL1..,310F REALj XL1+ARRAYC1..3J0F REAL;
X2012:8:4,KLICI)18:4,KL201118:4);
WTt1ARRAYL1..3)0F REALj XL2:ARRAYL1..3J0F REAL}
END3 :
. TUsARRAY[1..310F REAL; QV:ARRAYC1..3J0F REAL;
L R R A B I '
PCIARRAYL1..3JOF REAL; QL1:ARRAY[1..3]0F REAL:
_______________________________ ');
WiARRAY(1..3J0F REAL; QL2:ARRAYC1..3)0F REAL;
HXITELHCLST,'':110, 'TOTAL","''15,CPT:8:4,DPT:8:4,APT:€:4,BPT1824);
) X1ARRAYL1..310F REAL; KL11ARRAYC1..3JOF REAL;
R TELN LS T,y 5, m oo oo o e e e e n )
YUYARRAYL1..310F REAL; KL2:ARRAYC1..310F REAL}
e e e T T T — vy
ZYARRAYL1..3)0F REAL; MM:ARRAYC1..310F REALj
END.

Y1t ARRAYC1..3J0F REAL;
YZ!ARRAY[I..3JOF REAL}
BIJ:ARRAYCL1..3,1,,33J0F REAL;
ALARRAY[1..4,1,,410F REAL}
B1ARRAY[1..4,1,,410F REAL}
ZT1ARRAYL1,.310F REAL;

ZH:ARRAY[1..3)0F REAL}

ZTPtARRAY[1..3J0F REALj

Al 11 ARRAY[1..3)0F REAL}

AlJ1ARRAYC1..3,1,.3J0F REAL;

UU:ARRAYC1..310F REAL;
QM11ARRAYC1..3J0F REALS
AE1ARRAYC1..330F REAL;
BE1ARRAY(1..3]0F REAL;
CtARRAY[1..4,1..430F REAL;

AT1tARRAYCL1..3)0F REAL}
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BT1:ARRAY[1..3)0F REAL ;

ZL11ARRAY[1..3)0F REAL;

WRITELNCLST, 'T=',TT1812,"'"'14,'K', ' '14,'P=* , p1@12);

XX1ARRAYL1..4JOF REALj KK:ARRAYC1..3)OF REALj WRITELNCLST, ' 119, *INITIAL ESTIMATE COMPOSITIONS®);
X131 ARRAY(1..3J0F REAL; X21ARRAY[1.,3)0F REAL; WRITELNCLST, * * 45, * = oo e e e L
KK2:ARRAYC(1..310F REAL; XT1:ARRAYL1,.310F REALj Y i i 6 5 e S e 8 )4
XT21ARRAYL1..3J0F REAL; YT1ARRAYC1..310F REAL; WRITELNCLST, ' * 45, 'COMP*,**18, 'TC* 15, "PC* 110, "W’ 110, "Y' 18, *
KO:ARRAYC1..3)0F REAL; K1:tARRAY(1,.3)0F REAL; XL1'110, 'XL2' 18, 2" 17)4
KK1tARRAYL1..33J0F REAL; SUL1ARRAYC1..3J0F REAL; WRITELNCLST, ' 46, '=—mmmeemme e m o cc e cme e e e .,
SU2:1ARRAYC1..3J0F REAL, SU31ARRAYC1..33J0F REALj W o 5 A o s Yy
UT11ARRAYC1..15]0F REAL} UT21ARRAYL1..15J0F REAL; ASSIGN(KFI, ' DEMO7.TXT') |
QUIIARRAYL1..15)0F REAL} QU21ARRAY[1..15)OF REAL} RESET(KF1);
T.ZL,ZV.AT.BT.U.DP%.APTI.BPTI.CPTI.ERRORB.ERRORA:REAL[ FOR 11=1 TO NU DO
BPT,APT,CPT,V,V1,V2,V3,DT,2J,F,F1,F2,F3,F4,A1,B1:REAL; BEGIN
@M RQ,ZK,ZA, AMAX,DQ11,DQ12,DQ21,DQ22:REAL} READLN(KFI.COMP[lJ.NAME.TC(IJ.PC[lJ.WElJ,Y[lJ.XLl[lJ,XLZLIJ);
Q1,Q2,U1,U2,BP,AP,ERROR1, ERROR21 REAL} END, '
1WJ R, K NG,NU, TK,DP, L, MT,GU1 INTEGER; CLOSE(KF1)
CO21STRINGL 1573 FOR 11=1 TO NU DO
TRIDECANE:STRINGL 153 BEGIN
KFLITRET] PRL1Jt=P/PCC 11, TROIJ1=TT/TCL 1y
FUNCTION PWR(E:REAL(H!REAL)!REALI MM[IJl=0‘37464+1.54225¥W[lJ-O.ZGQQZ!W[IJ*W[IJ(

BEGIN KLOT3:=C14MMT1I-MMCIIXSORT CTRL 1))y DDC I3t =KLE 1 I¥KLL 1 33

PWR:=EXP(EXLN(H)) END;

EBy FOR 1:=1 TO NU DO
FUNCTION TAN(X1REAL)1REAL; BEGIN

e ATJUT, 134=0.45724%DDL 1 JXRR¥ RRETCL 1 IXTCL 1 3/PCC | 15

FANE =S N (XY ZC08 (%) BIJLI,13:=0,07780%RR¥TCC13/PCL17;
END; END;
BEGHEN ‘ : FOR 1:=1 TO NU DO
NU:=33 ' BEGIN : " .

WRITELN(LST, ‘FILE = PRW.PAS ') WRITELN(LST)

FOR J:= 1 TO NU DO



BEGIN

E AlJ[I.JJl'SQRT(AlJ[l.lJ)lSQRT(AIJ[J.JJH
END}
END;
AT:=04 ALIC1]1=0} AL1C231=0} °

FOR 1:=1 TO NU DO
BEGIN
FOR Ji1=1 TO NU DO
. BEGIN
AT =AT+YC1I%YLJI®AIJL1,J]}
ALI[]JI=ALl[1J+XL1Cl]*XLlfdliAlJ[l.JJ:
ALI[ZJ:=AL)[2]+XL2[)JiXLZ(J)!AIJ[l.JJl
ENDy
END;g
BT1=0) BLI1C1J1=04 BL1C2]1=0}y
FOR 1:1=1 TO NU DO
BEGIN
BT:=BT+YLIJI*BI1JC1,113; BL1[131=BL1[lJ+XL1[lJ¥BlJCI.lJ|
ﬂLl[ZJI=BLl(2]+XL2(IJ*BIJ[I.l):
END} '
ATI=ATXP/(RR¥RR¥TTXTT)} BT1=BT*P/(RR*TT) UMI=AT-3%BT*BT-2%DT)
RQ:=AT%BT; ZK:i=1y
FOR Ii1=1 TO 10 DO
BEGIN
F:=ZK!ZK#ZK-(l—BT)!ZK*ZK+(AT—S!BT!BT-Z!BT)12K-(AT¥BT—BT!BT—
BT*#BT*BT)
le=3iZK¥ZK-2&(1—BT)!ZK+QM:
F4:=-(F/F1)

ZA1=ZK+Fa,

ZK1=ZA}y
END}
ZLi=2K;
FOR 11=1 TO 2 DO
BEGIN
ATIUIII=ALICIIXP/ CRRARR¥TTETT)
BT1C1Js=BLILII%P/CRR¥TT)
QMICIJ4=ATI1C13-3¥BTI01I*BT1C1I-2%BT1C 173
END;
ZL10131=032ZL102)1=0}
FOR 11=1 TO 2 DO
BEGIN
FOR Jit=1 TO 10 DO
BEGIN
FA=ZL1CIIXZLICIIRZLICII~C1=BTICI2)%ZLI0 1 IXKZL1C ] J4QMIL 1)
*ZLI[IJ~(AT1[IJiBT)[lJ-BTl[lJ*BTl[lJ-BTl[IJ*BTl[IJ!UTIIIJ)l
Fle=3%ZLI1C1J%ZL1012-2%(1-BT)¥ZLIC 1 34+QMIC Iy
Fa1==(F/F1); -
ZAY=ZLIC1J+Fa;
ZL1C131=2A4
END;
END;
VIV=ZL®RRXTT/Py V2:=ZLIC1J#RRATT/Fy  V31=ZL102IXRRATT/ Py
YTL111=0.95213  YTC2)1=0.04704 YTL3It=1-YTL1I-YTC2 34
XT10111=0.70165 XT1023:1=0.0093; XTI10831=1-XT1011-XT1C2]};
XT20111=0.9684; XT2(211=0.0302; XT20331=1-XT20121-XT2L 2]}
AP1=V2/(V1+V2+V3)} BP1=V3/(VI+V24V3);
' FOR 1t=1 TO KU DO ‘
BEGIN



ZO1a=CYTCII+XTI01JD+XT2013)/3¢

@ W AR BT B o e e O A vy
53 WRITELN(LST,*'*':5,COMPLI1J.NAME:S,TCL13J:10:14,PCLIJ310:4,WL1)

WRITELNC(LST,*'17,'COMP',"'15,°'QV'17,'QL1':10,°'QL2"
t1014,Y01J1834,XL1C111814,XL2013:814,20131814)3

310,37, "KLI"y "' 27, "KL2%)3
END;

WRITELNCLST, " '35, == oo mmm oo mm e e &,
WRITELNCLST) §

WRITELN(LST,'"':20, 'COMPRESSIBILITY OF MIXTURE')}

a1:=ATXRRXRRXTTXTT/P; b11=BTXRR¥TT/P;
WRITELNCLST, ' 45, ' mmmmm o mm e e e ’

FOR 1:=1 TO NU DO

BEGIN
WRITELN(LST,""120,'V',*'110,'L1','"'310,°'L2')}

. SUILIJ:=0; SU2L111=03 SU3C111=0;
WRITELNCLST, ' " 15, ' =mm e e e e '

FOR Ki=1 TO NU DO

BEGIN
WRITELNC(LST,''115,ZL:1834,''14,Z2L101318:4,"''14,ZL1(23:1814)

SUICTIt=SUILII+YLKI*AIJLI,KJ}

WRITELNCLST
T ' SU2C1J1=SU2L 1 J+XLI1CKI*AIJL],KI}

7 SUBLIJ:=SU3C1I+XL2LKI*AIJCLI,KI}
WRITELNCLST)

END;
WRITELN(LST,'':20, '"MOLAR VOLUME OF MIXTURE(L/G-MOL) ')} o
’
WRITELN(LST, ' ' t56, ' mm oo e m e e oo "
FOR 1i1=1 TO NU DO
b e e e e ™
BEGIN
WRITELN(LST, *'120,'V',"'110,'L1"',"'*:110,'L2"')}
QVC1J1=EXP(BIJOI,1I%(ZL-1)/b1-LN(ZL=BT)=(LNC(ZL+2.414%BT)
WRITELNCLST 3" ' 15, " mmmm o e e e e '

/(ZL-0.414*BT)))#(2¥SU1[lJ/el-BIJ[l.lJ/bI)*AT/(Z.BZB*BT));

QLl[lJl=EXP(BIJ[I.lJ!(ZLl[lJ—l)/BLl[lJ-LN(ZLI[IJ-BT][lJ)
WRITELNCLST, ''115,V1:1814,"'':14,V2:814,"''14,V31814)

=(LNCCZL101342.414%BT1013)/(ZL1013-0.414%BT1013)))
WRITELNCLST, ' 45, = e e e e e e '

i(ZtSUZ[lJ/ALlLlJ—BIJ[l.l]/BL][IJ)!AT![l]/(2.uZG¥BT1[l]))!

QL2013 =EXP(BIJLI, 1J%(ZL102)-1)/BL1021-LN(ZL1C2]-BT1(27)
WRITELN(LST)

-

“C(LNCCZL1C02]42,414%BT1021)/CZL1021-0.414%BT1021)))
WRITELN(BT10U1)38:14,BT102)18:4,BT1814)}

l(Z*SUallJ/ALIEZJ-BlJ[l.lJ/BLICZ])*ATIEZJ/(Z.828*371[2]));
WRITELN(LST)

KLIC1J:=QLI1C12/QVC11} KL2013Jt=QL2C13/7QVL 113}

WRITELNCLST, ' '120, 'MIXTURE FUGACITY COEFFICIENTS')}

WRITELN(LST."IS,COMPEIJ.NAMEIB.QV[Ii!lO:d.QLICIJ
WRITELNCLST,

(41
-
!
]
]
I
|
]
!
!
I
]
]
|
i
!
I
]
1
I
!
1
)
]
)
!
1
'
1
1
!
1
I
I

llOld.QLZLIJlIOId.KLl[l]llOl4,KL2[l)l10!4);

. . _ . ; -
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END;
WRITELNCLST, " 45, ' =m— o e . '

WRITELN(AP:814,BP1814),

Ul:1=0,8009; U21=0,2055; GU:i=1;
WHILE GU<7 Do .
BEGIN
Ql1=03 Q21=0;

FOR 1:=1 TO NU DO
BEGIN
le‘Ql+(ZElJ*KLZ[I]*(I-KLI[lJ))/(KLlEIJ!KLZ[IJ+UI*KL2(IJ
%(l-KLl[lJ)+U2lKLlElJ!(l-KLZ[lJ))i
QZI=02+(Z[IJ*KL][lJ*(l-KLZ[lJ))/(KLI[l]!KLZEIJ+U1*KL2[IJ
*(1-KL1[IJ)+U2¥KL1[IJ*(l—KLZ[lJ)H
END; .
AlL1,31:1=-Q1; AL2,311=-Q2; DQI1:1=0; DQ12:1=01DQ221=04
FOR 11=1 TO NU DO
BEGIN
DQllx=DQll+(-Z[l]*KL2[l]§KL2(lJ*(I-KLIEIJ)!(I-KL](IJ))
/((KLI[lJlKLZElJ+Ul*KL2[lJ*(1-KLILIJ)+U2!KL1[1Jl(l-KL2[lJ7)l
(KLl[lJ*KLZ[IJ+Ul¥KL2[lJ*(l-KLl[l])+U2!KLl[IJl(J-KLZEIJ)))l
DQ121=DQ12+(-Z[lJ*KLl[lJlKLZ[lJ!(l-KLl[lJ)!(l-KLZ[IJ))
/((KLl[lJ!KLZ[IJ+U1¥KL2[IJ&(l—KLl[IJ)+U2'KL1[]J!(I-KL2CIJ))#
(KLI[IJ*KL2[11+UIIKL?[IJ*(I-KLI[lJ)+U2!KL)[]J¥‘1-KL2[IJ)));
DQZZ:=DQZZ+(-Z[lJiKLl[lJlKLI(lJi(l—KLZ[lJ)*(]-KLZ[IJ))
/((KLI[IJiKLZ[lJ+Ul!KL2[IJ*(I-KLILI])+U2*KLl(lJi(l-KLZ[lJ))*
(KL1[IJ*KLZElJ+Ul§KL2[lJ*(l-KLl[lJ)+UZ¥KL1CIJ¥(l-KLZ(IJ)));
END;
DQ21:=pQ12;}

AC1,1J1=DQ11y Al1,2]:=DQ12;

AL2,1):=DQ21, AL2,2):1=DQ22} Ki=13TN1=23DPs1=1;L1=13
WHILE DP<2 DO
BEGIN
IF ACK,K1=0 THEN
BEGIN
AMAX3=ALK,KJ}
FOR 1i1=.1 TO 2 DO )
. BEGIN
IF AMAX<ACI,L3] THEN
BEGIN
AMAXt=AC1,L]}
END} -
END;
WRITELN(AMAX1814)
FOR 1:=1 TO 2 DO
BEGIN
IF AMAX=AL],L] THEN
MTs=]3}
END}
WRITELN( 'MT=',MT14)}
FOR J:=1 TO 2 DO
BEGIN
CLK,JJ:=ALMT,J1;
CUMT,J1:=ACK,J
END;
FOR Ji1=1 TO 2 DO
BEGIN
ACMT,J31=CIMT,J');
ACLK,J11=CLK,J];



END;
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END;

FOR N:=TN TO 2 DO

£2[131= ZC1J)/CAP*KL2C 1)+ (C1-AP)*(BP*KL2C13/KLI1C13+1-BP))

YICIde=KLICII®X101Jy
KK1CI1Je=Y1013/%X1C131¢

Y20 1 Js=KL2C 1 I%X201 34
KK201Jr=Y1013/7X2011y

BEGIN END;
FOR Jt:=DP TO 3 DO APT1:=03 BPT11=03¢ CPT1:1=0}
BEGIN A FOR I:=1 TO NU DO
BIN,J1:=ACN,JI-ACH,KI*¥ALK,JI/ALK,KI} BEGIN
END; APT11=APT1+ABS(XLI1CII-X1012)3

ALN,1J:=BLN, 1]} ACN,2]1:=BIN,21; BPT11=BPT1+ABS(XL2L1J-X2C112)}

ACN,3J1=BICN,31)y ACN,4)1=B[N,4), CPT11=CPTI1+ABS(YLIJ-Y1C11)

END; ) END;
Kt=K+1{ TN1=TN+1y DP1=DP+1} Li=L+1} APT1=03 BPT:1=0} CPT1=0} . DPT1=0;
END}¢ . FOR l1=1 TO NU DO
XXL2J:1=AL2,31/A02,2) BEGIN

XX[le=(AL1.35—ACI.ZJ!XX{23)/A[1.lJl APT1=APT+X10113} BPT:=BPT+X2[ 11}

Ul:=U1+XXC 134 U21=U2+XX[2] UT1CGUIs1=U1} CPT:=CPT+Y1C13} DPT:=DPT+Y2L 1]}

UT2LGUJ1=U2; QUILGUII=Q1y QU2CGUJ:=Q2; GU:=GU+1} ' END;

END} ERROR1:=APT1} ERROR2:=BPT1} ERROR31=CPT1}
WRITELHCEST, ' " 15, U1, ' *110,'U2","*112,'Q1"', ' "' 110, '02%)4 WRITELNCLST,''110, 'ERROR1=',ERROR11814, "' '15, 'ERROR2=",
FOR 11=1 TO 6 DO ERROR2:8:4,'':15, 'ERROR3=",ERROR318:4)}

BEGIN WRITELNCLST)

WRITELN(LST.UTIEIJIBSA."lS.UTZ[lJ:B:d,"|5,QU1[])1914, WRITELNCLST, '':13, 'COMPOSITIONS AFTER RUN BY S-R-K EQUATION OF STATE')

'ti5,QU2C13:814) WRITELNCLST, ' '35, ' = m e e e e e e '

END; '

WRITELN} WRITELN(LST."llO.'COMP'."llO.'Yl'."!G.'YZ'.":7.'XI'.

AP1=1-U1-U2} BP1=U1/(U14U2) TREG, K2 s Y Gy KB Y a5 KL2 )

FOR 1:=1 TO NU DO WRITELNCLST ) ¥ U8y trsmm e e e e s e s s e m e n b a e~ .,
BEGIN ' _ e s e S S e e e e "
X101Je= ZCIJ/CAP*KLITII+C1=AP)*(BP+(1-BP)%¥KLI1L 1 I/KL2C13)) FOR 1:=1 TO NU DO



BEGIN PROGRAM GraboskiDaubert}

E WRITELNCLST,*'110,COMPL1J.NAME,Y1(13:8124,Y2C131814, CONST
X1013:814,X20131814,KLI1T131814,KL2C1318B14) G=0.33334RR=0.0821P=48,95,TT=298. 15,
ENDy TYPE
WRITELNCLST, * 45, === oo oo oo " CLASS =RECORD
i L E T S ' NAME:STRINGL 103
WRITELNCLST, ' ‘110, 'TOTAL","*:5,CPT1R14,DPT:18:4,APT18:4,BPT1814)} ~  END;
“ WRITELNCLST, " 15, ' mm o e . i VAR
" T e e e A - COMP1ARRAY[1.,3J0F CLASS; _

END. DD1ARRAYL1,.310F REAL} AL1tARRAYL1.,2]J0F REAL}
PRtARRAYL1..3J0F REAL}, TR1ARRAYC1..210F REALj
KLt ARRAYL1..3J0F REAL; BL1tARRAYC1..310F REAL;

’ MP$ARRAYL1..3JOF REAL} XL13ARRAYC1..3)0F REAL};

WT1ARRAYCL1..3J0F REAL} XL2:ARRAYC1..310F REAL}
TCHARRAY[1..33J0F REAL; QVIARRAYL1..3J0F REAL}
PCtARRAY[1,.330F REAL; QL1tARRAYL1,.310F REAL;
WIARRAYL1..310F REAL; QL21 ARRAYC1..3]0F REAL;
XtARRAYL1,.310F REAL; KL1tARRAYL1.,3J0F REAL;
YtARRAY[1..3)0F REAL; KL23YARRAY[ 1..3)0F REAL}
Z1ARRAYL1.,3J0F REALj MM1ARRAYL1.,.310F REAL;
Y11ARRAYL1,.3J0F REAL} AlT1ARRAYL1,,3)0F REAL}{
Y21ARRAY[ 1..3)0F REAL; ATJ1ARRAYC1,.3,1,,310F FEAL;

BIJtARRAYL1.,3,1..330F REALy UUIARRAYL1.,3]0F REAL}
AYARRAYL1..4,1,.430F REAL} QM1 ARRAY(1..310F REAL;

B1ARRAYC1..4,1,.430F REAL; AEVARRAYC[1.,3J0F REAL;

ZTtARRAYCL1,.310F REAL} BE!ARRAYL1.,310F REAL;}
ZHIARRAYL1.,310F REAL} CtARRAYC1,.4,1.,4)0F REAL}y
ZTP1ARRAYC1..3]0F REAL} ATI!ARRAYE]-:SJOF REAL;
BT1:ARRAYC1.,310F REAL} ZL1tARRAYC1,,310F REAL}



XX1ARRAYL1..4)0F REAL}
X11ARRAY[1.,3]J0F REALj
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KK21ARRAYC1..3JOF REAL;
XT21ARRAYL1..3)0F REAL;
HU11ARRAYC1..1530F REAL}
HUZ1ARRAYC1..1510F REAL;

KK11ARRAYC1..3]0F REAL;
X21ARRAYL1..,310F REAL}
XT11ARRAY[1..310F REAL;
YT1ARRAY(1..310F REALy
EUl1ARRAY(1..,1530F REAL}

EU21ARRAY[1..1530F REAL;

T.ZL.ZV.AT.BT.U.DPT.APTI.BPT].CPTl.ERRORS.ERROR4IREALI

UPT.APT.CPT.V.VI,V:.VS.DT.ZJ,F.FI.F2.F3.F41REALI

QM.RQ.ZK.ZA.AMAX.DQIl.DQlZ'DQZI.DQZZIREAL;

Ql.Qz.Ul.UZ.BP.AP.ERROR!.BRRORZIREAL!

I.J.N.K.NG.NU.TN.DP.L.MT.GUIlNTEGERl

CO2:STRINGL 151
TRIDECANEISTRINGCL15)

KF1iTEXT;

FUNCTI1ON PWR(E!REAL[H!REAL)IREALI

BREGIN
PWR1=EXP(E*LN(H))

ENDy

FUNCTION TANC(X1REAL) 1 REAL}

BEGIN
TAN:=SIN(X)/COS(X)
END}
BEGIN

NU: =3

WRITELNC'FILE = DUO3.PAS ')

WRITELN;

W@ITELN('T='.TT18|2."14.'K'.

''14,'P=',P1B12);

WRITELNC'*319, ' INITIAL ESTIMATE COMPOSITIONS ')

WRITELNC® 185, ' e e

WRITELN("IS.'COMP'."!B.'TC'IS.'PC'!10.'W'110.'Y'88.

"XL1'110,'XL2'18,'2'17)
WRITELNC '35, == e e e e

ASSIGNCKF I, '"WUN.TXT"')}
RESET(KF 1)}
FOR 1:=1 TO NU'DO
BEGIN

READLNKKFI.COMP[IJ.NAME.TC(lT.PC[IJ.WEIJ.YCIJ.XLIEIJ;XLZElJ)l

END;
CLOSE(KF1)}
FOR 1:1=1 TO NU DO

BEGIN

PRL1J1=P/PCLII;

MM[IJI=O.48508+1.55171'W[lJ-O.lSGIS!W[IJVWLIJ;

KL[IJt=(1+MM[l]-MM[lJ*SQRT(TR(lJ)):
DDCIJe=KLCII¥KLL !

END;y )

FOR It=1 TO NU DO

BEGIN

AIJ[I.IJ:=0.42747!DD[IJ*RR*RR%TC[IJ'TC(IJ/PC(IJE

BIJ[I.lJl=0-08664¥HR#TC[lJ/PCEIJI
END;
FOR 1:=1 TO NU DO
BEGIN
FOR J:= 1 TO NU DO

.

BEGIN

AIJCI.JJI=SQRT(AIJEI.lJ)lSORT(AIJ[J,JJ)U

TRCI11=TT/TCL 1]y
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BIJCI,J31=(BIJLI,13+B1JCJ,J])/2}
END}
END;
AT:=0; BTi1=0}
FOR li1=1 TO NU DO
BEGIN
FOR J1=1 TO NU DO
BEGIN
: ATE=ATHYL 1 IXYCJIXAIIC],J 4
BTt=BT+YLIJXYCJI®BIJLI,J}
END;
END}
ALIC131=0} _ BL1C131=0}
FOR _I1=1 TO NU DO
BEGIN
FOR Ji=1 TO NU DO
BEGIN
ALIUI120=AL1C1I+XLIC I IXXLICJI*AIJLI,d3}
BL1C1J1=BLIC1J+XL1C1IXXLICJIXBIJILI,d I}
END}
END}
AL1L211=0; ; BL1L231=0;
FOR 1:1=1 TO NU DO
BEGIN
FOR Ji=1 TO NU DO
BEGIN
ALI1C231=ALIC2I+XL201 IXXL2CJ IRXAIJCT,J 3}
BL1L211=BLIC21+XL2C 1 IXXL2CJIXBIJC1,J3}
END;

. END}y
FOR Ji1=1 TO NU DO
BEGIN
AELTJ3=A1JC1,1)%P/ (RRXRRXTT*TT)

BEC1J:=BlJLI,1J)%F/(RR*TT)}

END;
ATt =ATXP/ (RR¥RR*TTHTT)} BT1=BT*P/(RR*TT)}
QM1 =AT-BT-BTXBT} RQI=AT*BT

ZK1=1}
FOR l1=1 TO 10 DO
BEGIN
F1=ZK*ZKXZK-ZK¥ZK+(AT-BT-BT*BT)¥ZK-AT*BT;
Fli1=3%ZKXZK=-2¥%ZK+QM1
Fa:=-(F/F1)t
ZA1=2K+F4;
. ZKi=ZAy
END;
ZL1=ZK4
FOR 11=1 TO 2 DO
BEGIN .
ATIL1Jt=ALICII#P/ (RR¥RR&TT*TT) |
BT1013:=BLICII*P/ (RKXTT) 4
QMIT1Js=ATICII-BTIL1I-BT1C1IXBTIC]Idy
END}
ZL10133=04ZL1C2):=0}
FOR 11=1 TO 10 DO
BEGIN

Fi=ZLI1C1I%ZLIC1I%2ZL1C1I-ZLIC1I¥ZL1C] 3+

(ATl[lJ-BTl[lJ—BTl[lJ!BTl[!J)!ZLl[1J-AT1(1]§BT1[138



Fll=3*ZL1[lJlZthlJ—ZlZL|[1]+0Ml[lJl
F431=-(F/F1),
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ZAI=ZL101)+F4y .
ZLIC11s=2A4
END}
FOR 11=1 TO 10 DO
BEGIN
Fl=ZL1(2J!ZL1[2)¥ZLI[23-ZL1EZJ!ZL1(23+
,(ATI[ZJ-BTIKZJ-BTICZJ*BTIEZJ)*ZLI[ZJ-ATICZJ*BTlKZJI
Fll=3*ZL1[2]!2L1[2]-2*ZL1E2)+QM1CZJ!
Fa1=-(F/F1)y A
ZA1=ZLI1L2)+4F4;
ZL1C2]1=ZAy
ENDy ‘
VII=ZLXRRXTT/P} VZl=ZL1[lJlRR!TT/Pl
V3l=ZL1[2)¥RR!TT/P; YTC211=0.9111,
YTL3J1:1=0,0001; YT[le=l-YT[2)-YT[3Jl
XT101J:1=0.0345; XT1021:=0.8920}
XTI[3J:=1-XTI[IJ-XT1[2)[ XT20111=0.,0497}

XT20231=0.9432 XT2[3]|’1-XT2[1]-XT2(2]8

AP1=V2/(V14V2+4V3)} BP1=V3/(vi+v2+va);

FOR li1=1 TO NU DO

BEGIN

Z[lJl=(YT(lJ+XTl[IJ+XT2(IJ)/3I
WRITELN("tS.COMP[lJ.NAMEIS.TC[IJ:led.PCflJ!10!4.W[l]:l0$4.
Y[lJlBJd.XLI[lJlBld.XLZElJtBtd.Z[lJlBld)l
END;y .
WRITELN} . WRITELN;
WRITELN("IZO.'COMPRESSIBILITY OF MIXTURE'),

WRITELNC ' 45, * = mmmm e m e e %
B ')y

WRlTELN("|20.'V'."110.'Llf."IlO.'LZ')l

WRITELNC' ' 15y 'mmmcmcmc e nacccccccccennaconan -

WRITELNC'*115,2L1814, ' 14,ZL101)1814, ' ' 14,ZL10231814)
WRITELNC " 15, ! oo _. ’

WRITELN}
WRITELNC''3120, '"MOLAR VOLUME OF MIXTURE(L/G-MOL) ')

T BN 38t e e e e e e e e J

WRITELNC''120,'V*, "' 110, L1',"'110,'L2");
WRITELNC ! ' 45, t m e e e e e e .. ’

WRITELN(":]S.VI:BIA."34.V23814.":4.V318|d);

WRITELNC " 45, m e e __ J

e il b LTt e P . R
WRITELN} .
WRITELN(UTILlJlstd.BTlLZJxeld.BTteld);
WRITELN}
WRITELN(''3120, 'MIXTURE FUGACITY COEFFICIENTS ')
WRITELN("15.'—-----—--—-—--—-—--—-—---—--————;-——’

WRITELN("I7.'COMP'.":5.'QV‘|7.'QL1'IIO.‘QL2'!lO."l7.

“KLY®y * Y87, YKL2 )y
WRITELNC " " 405, m e e '

FOR I:=1 TO NU DO



BEGIN

QVL 1)t =EXP((ZL~1)%BECL1J/BT~LN(ZL-BT)~
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(2%SQRTCAECIJ)/SQRT(AT)-BECI I/BT)*
LNCCZL+BT)/ZL)*%AT/BT)
QLl[lJl‘EXP((ZLl[lJ—l)*BE[lJ/BTI[lJ—LN(ZLl[lJ-BTlClJ)-
(Z*SQRT(AE[IJ)/SQRT(ATl[lJ’-BE[IJ/BTI[I))!
‘LN((ZLX(IJ+BT1[1J)/ZLI[IJ)!ATIElJ/BT![lJ);
QLZ[le‘EXP((ZLI[ZJ—l)!BE[lJ/BT][ZJ-LH(ZLl[ZJ—BTl[ZJ)—
. (ZlSQRT(AE[lJ)/SQRT(AT](ZJ)—BE[lJ/BTl[ZJ)*.
LN((ZL1[23+BT1[23)/ZL1tZJ)iATIEZJ/BTIEZJ)l
KilClJl=QLl[lJ/QV[lJI KL2CU1Jr=QL2C13/QVC13];
WRITELN("lS.COMP(lJ-NAME!B.QV(lJ:10)4.QL1[I]:1014,
QLZ[IJIIOId.KLIElJ!lOld.KLZ[IJlIOl4)l
END}y )

WRITELNC " * 86, = m e e e eeeean 2 ’

WRITELN(CAP:8:4,BP18:14),
Ul:=0.4544; U2:=0.33; ' GUi=1y
WHILE GU<8 DO
BEGIN
Ql1:=03
Q2:=03}
. FOR 11=1 TO NU DO
BEGIN
Q1$=Ql+(Z[lJtKL2[IJ*(l—KLl[lJ))/(KLlElJ#KLZ[lJ*Ul
*KLZ[IJ&(I-KL]ElJ)*UZlKLlLlJ*(1-KL2[IJ))|
02:=QZ+(Z[IJ!KL1[IJ!(l—kLZLlJ))/(KLlEI]!KLZtIJ+UI
ﬁKLZ[I]!(l-KLlElJ)+U2!KLlllJ!(l—KLZ[lJ))l

ENDy

AC1,311=-Q1 AL2,31:=-Q2} DQ111=0y DQ12:=0y DQ22:1%0;
FOR 1:=1 TO NV Dd
BEGIN
DQll!=DQ1!+(~Z[lJiKL2LlJ!KLZ[IJ*(]-KLI[IJ)*(]-KLI[l)))
/((KLXEIJ*KLZLIJ+U1*KL2[I]*(1—KL1(IJ)+U2§KL1[IJ¥(l—KLZ[lJ))l
(KLl[lJ!KLZLlJ+Ul¥KL2fIJi(l-KLICIJ)+UZ&KL1[IJ!(I-KL2[IJ)))l
DQIZI=DQIZ+(—Z[IJ*KL][IJ*KLZ[IJ*(!-KLI[IJ)*(l-KLZ[IJ))
/((KLI[]J*KLZLIJ+U1!KL2(1J!(l—KLl[lJ)+U2¥KL1[IJ*(l—KLZLlJ))#
(KLICIJ*KLZ(IJ+U1*KL2[IJ¥(1-KL1[IJ)+U2*KL1[IJ!(l—KLZ(lJ)));
DQZZI*DQ22+(-Z[lJ!KLl[lJ!KLI[lJ*(l-KLZ[lJ)!(I-KLZ[lJ))
/((KLl[l]*KLZ[lJ+Ul¥KL2[lJi(l—KLl[IJ)+UZ!KLl[lJl(l-KL2[lJ))&
(KLl[lJ*KLZ[IJ+U1*KL2[1J§(l-KLIEIJ)+U2*KLICIJ§(1-KL2[IJ)))|
END}
DQz211=pQ12; A(l.l]x=DQlll'A[1.23l=DQ12l AlC2,131=DQ21}y
Al2,2]:=DpQ22; Kl=)lTN1=23DPl=1|Ll=lx
WHILE DP<2 DO .
BEGIN
IF ALK,KJ)=0 THEN
BEGIN
AMAXt1=ALK,K];
FOR 11= 1 TO 2 DO
BEGIN
IF AMAX<ALI1,L] THEN
BEGIN
AMAX1=AC1,L1}
END;j
END1y
WRITELN(AMAXIBId);

FOR 11=1 TO 2 DO



166

BEGIN UL1=U1+XXC123 U21=U24XX021, HUICGUl1=Q1 HU2LGUI1=Q2y

IF AMAX=AL1,L] THEN EUILGUI1=U1} EU2LGUI1=U2; GUI=aU+1,
MTi=1, END;
END; : ' WRITELNC® *45,°Q1%,**15,"'Q2", ' "15,'U1*, 45, 'yz+),
WRITELNC'MT="',MT14);, FOR 11=1 TO 7 Do
FOR J1=1 TO 2 DO BEGIN
BEGIN WRITELN(HuncIJxaxa.nUZtIJxeca.su1clJnena.zuzc|J;s:4).
CLK,JI1=ALMT,J 3y END;}
: CIMT,JJ1=ALK,J]} WRITELN;
END; APi=1-U1-U2; BP1=U1/(U1+U2)
FOR Ji=1 TO 2 Do - FOR 11=1 TO NU DO
BEGIN ' BEGIN

ACMT,JJ1=CIMT,JIy Xi1C1da= ZElJ/(AP!KLl[IJ*(I-AP)I(BP+(1-BP)§KL1[lJ/KLZ[lJ));

ALK,JJ1=ClK,J1} X2C11:= Z[lJ/(AP!KLZElJ+(l-AP)ﬁ(BPiKLZEIJ/KLl[lJ+l-BP));

END; YICIJs=KLILII¥X1013) Y201 31=KL2C 1 I%X20 1 34
END; KKICI30=Y1LI3/X10035  KK2C130=Y101 3/X2013;
FOR Ni=TN TO 2 DO END;
BEGIN APT1t=04 BPT11=0y CPT1:=0,
FOR Ji1=DP TO 3 DO FOR 1i=1 TO NU DO
BEGIN BEGIN

B[N.JJx=A[N.JJ-A[N.KJ!A[K.JJ/AtK.KJ: APTll=APT1+ABS(XL1[lJ-Xl[l])l

END; BPT]I=BPTI+ABS(XL2[lJ-XZ[l])l
ACN, 1J1=BLN, 11y ACN,211=BILN,21; CPTI!=CPT1+ABS(Y[IJ-Y][lJ)l
AUN,33:=BIN,31; ACN,431=B[N,4a1, END;
ENDy APT31=03 BPT1=0} CPT: =03 DPT:=0y
K35K+l; TN:=TN+1} DP:=DP+1, Li=L+13 FOR 11=1 TO NU DO

END}y BEGIN

XX[ZJ!=A[2.3]/A(2,2]| APT&=APT+X1[IJ; BPT:=BPT+X2[ 113} !

XXLlJ:=(A[l.3]—A[l.ZJ!XXEZJ)/ACI.IJI CPT:=CPT+Y1[IJ| DPTt=DPT+Y2C 11,
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ENDj
ERROR11=APT]; ERROR21=BPT1} ERROR31=CPT1}
WRITELN("310.'ERRORI='.ERROR1|834."15.'ERRORZ='.ERROR2!8|4.
''15, 'ERROR3="',ERROR31814)
WRITELNj

WRITELNC'*113, 'COMPOSITIONS AFTER RUN BY S-R-K EQUATION OF STATE' )

WRITELN("!IO.'COMP'.":lO.'Yl'."lG.'YZ'.":7.'X1'."16,
"X2'y 't 15, KL1', ' 15, 'KL2' )}
WRITELNC' *15, *mocmmmee A5 e e e e '

FOR 11=1 TO NU DO

BEGIN

WRITELN("llO.COMP(lJ.NAME.Yl(IJIB:4.Y2[IJ:B!4.
Xl[lJlBl4.X2[iJ:Bld.KLl[lJlBlﬂ.KLZ[lJlB)d)l

END;

WRITE;N("nlo.'TOTAL'.":s,cpT:314.DPT:&:A.APT:B:A.BPT:B.4)|
WRITELNC Y 45, mmm e e e e oo '
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